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Zusammenfassung 



PROBLEM TO BE SOLVED: To obtain a chemical amplification type photoresist compsn. maintaining 
transparency, dry etching resistance and adhesion to a substrate and excellent in resolution and 
solubility to a developer and to provide a pattern forming method using the photoresist compsn. 
SOLUTION: This photoresist compsn. contains at least a resin having acid- decomposable groups which 
are decomposed by the action of an acid and increase the solubility of the resin to an aq. alkali soln. and 
a photo-acid generating agent which generates the acid by exposure. The acid-decomposable groups 
are represented by the formula, wherein R<1> is 6-1 0C divalent hydrocarbon having cyclic hydrocarbon 
and R<2> is H, 1-4C alky! or acyl. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a chemical 
amplification type photoresist compsn. maintaining 
transparency, dry etching resistance and adhesion to 
a substrate and excellent in resolution and solubility 
to a developer and to provide a pattern forming 

method using the photoresist compsn. t ^ 

SOLUTION: This photoresist compsn. contains at f" R "— 
least a resin having acid- decomposable groups ^ 
which are decomposed by the action of an acid and 
increase the solubility of the resin to an aq. alkali 
soln. and a photo-acid generating agent which 
generates the acid by exposure. The acid- 
decomposable groups are represented by the 
formula, wherein R1 is 6-1 0C divalent hydrocarbon 
having cyclic hydrocarbon and R2 is H, 1-4C alkyl or acyl. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The chemistry amplification type photoresist constituent characterized by expressmg with 
the following general formula (1) the acidolysis nature machine disassembled by operation of the 
acid in the aforementioned resin structure in the chemistry amplification type photoresist constituent 
containing the resin with which an acidolysis nature machine decomposes by operation of an acid at 
least, and the solubility to alkali solution increases, and the photo-oxide generating agent which 
generates an acid by exposure. 
[Formula 1] 

u (1) 

(In an upper formula, the divalent hydrocarbon group of the carbon numbers 6-10 in which Rl has a 
cyclic-hydrocarbon machine, and R2 express a hydrogen atom, the alkyl group of carbon numbers 1- 
4, or an acyl group.) m 
[Claim 2] The chemistry amplification type photoresist constituent according to claim 1 whose 
aforementioned resinous principle is the resin expressed with the following general formula (2). 
[Formula 2] 

R 5 R 5 * 



^"po 

o <"> CH 3 o 

i 4 -COOH A^-COOib-R-OR* R» 



(2) 



(In an upper formula, R3, R5, and R7 express a hydrogen atom or a methyl group, and the divalent 
hydrocarbon group of the carbon numbers 7-13 in which R4 and R6 have an owner bridge cyclic- 
hydrocarbon machine, and R8 express a hydrogen atom or the hydrocarbon group of carbon numbers 
1-10.) In 0-ly, 0.1-1 z express [ x+y+z=l and x ] 0-0.9. Moreover, the weight average molecular 
weight of a polymer is 1 000-500000. 

[Claim 3] The chemistry amplification type photoresist constituent according to claim 1 whose 
aforementioned resinous principle is the resin expressed with the following general formula (3). 
[Formula 3] 

R> R" R 



V <b=o c=o c=o 

O O t a OH 

&° CHj-C-R-OR 

3 (3) 
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(In an upper formula, R9 5 and Rl 1 and R12 express a hydrogen atom or a methyl group, and RIO 
expresses the owner bridge cyclic-hydrocarbon machine of carbon numbers 7-10.) In 0.1-lm, 0.1-ln 
express [ k+m+n=l and k ] 0-0.9. Moreover, the weight average molecular weight of a polymer is 
1000-500000. 

[Claim 4] It is [ the claim 1 which carries out 0.2-30 weight section content of the 70 - 98.8 weight 
section and the photo-oxide generating agent for a resinous principle, or ] a chemistry amplification 
type photoresist constituent given in any 1 term among 3. 

[Claim 5] The pattern formation method characterized by applying a photoresist constituent given in 
any 1 term on a processed substrate a claim 1 or among 4, exposing with light with a wavelength of 
180nm - 220nm after prebaking, developing negatives after performing BEKU subsequently, and 
forming a resist pattern. 

[Claim 6] The pattern formation method according to claim 5 that exposure light is ArF excimer 
laser light. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the chemistry amplification 
type photoresist constituent and the pattern formation method which are used for micro processing in 
semiconductor device manufacture. 
[0002] 

[Description of the Prior Art] In the field of the various electron device manufactures which need 
micro processing of the half micro order represented by the semiconductor device, much more high 
density of a device and the demand of high integration are increasing. Therefore, the demand to the 
photo lithography technology for detailed pattern formation is still severer. As one of the meanses 
which attains detailed-ization of a pattern, short wavelength-ization of the exposure light used in the 
case of the pattern formation of a resist is known. For example, i line (wavelength =365nm) of a high 
pressure mercury vapor lamp has been used for manufacture of DRAM (dynamic random access 
memory) of the degree of integration to 64M bit as the light source. It changes to i line and the use as 
the exposure light source of the KrF excimer laser (wavelength =248nm) of short wavelength is 
positively considered more by the mass-production process of 256 M bit (processing size is 0.25 
micrometers or less) DRAM now. However, the light source of short wavelength is needed more for 
manufacture of DRAM with the degree of integration beyond 1G bit which needs still more detailed 
processing technology (a processing size is 0.18 micrometers or less). Use of the photo lithography 
especially using the ArF excimer laser (193nm) is considered recently [Donald C. HOFFA et al., 
Journal of Photopolymer Science and Technology (Journal of PhotopolymerScience and 
Technology), nine volumes (No. 3), and 387 pages - 397 pages (1996)]. For this reason, development 
of the resist corresponding to the photo lithography using ArF light is desired, this resist for ArF 
exposure having the short life of the gas which is the raw material of laser oscillation, and laser 
equipment itself are expensive — etc. — it is necessary to fill improvement in the cost performance of 
laser from ** For this reason, in addition to the high definition corresponding to detailed-izdng of a 
processing size, the demand to high-sensitivity-izing is high. The resist which the chemistry 
amplification type resist which used the photo-oxide generating agent which is a sensitization agent 
as the method of high-sensitivity-izing of a resist is known well, for example, becomes JP,2-27660,A 
from the combination of triphenylsulfonium hexa FUROOROASENATO poly (p-tert- 
buthoxycarbonyloxy-alpha methyl styrene) as a typical example is indicated. The chemistry 
amplification type resist is widely used for the resist for KrF excimer lasers now [for example, 
HIROSHI Ito, C. GURANTO Wilson, 242 American chemical SOSAI atisine POJIUMU series, and 
1 1 pages - 23 pages (1984)]. The feature of a chemistry amplification type resist is that the proton 
acid which is a component and which was generated by optical irradiation from the photo-oxide 
generating agent starts a resist resin etc. and an acid catalyzed reaction by heat-treatment after 
exposure. Thus, photoreaction efficiency (reaction per one photon) has attained fast high sensitivity- 
ization compared with less than one conventional resist. Now, most resists developed are chemistry 
amplification types, and adoption of a chemistry multiplication mechanism is indispensable to 
development of the high sensitivity material corresponding to short- wavelength-izing of the 
exposure light source. 
[0003] 



Seite2 von 18' 



[Problem(s) to be Solved by the Invention] However, in the case of the lithography using the short 
wavelength light 220nm or less represented by the ArF excimer laser, the new property cannot be 
satisfied [ with the conventional material ] of a property, i.e., the high transparency and etching 
resistance 220nm or less over exposure light, is needed for the resinous principle of the chemistry 
amplification type photoresist for forming a detailed pattern. In the conventional lithography using g 
line (438nm), i line (365nm), and a KrF excimer laser (248nm), the resin which has a ring in 
structural units, such as a novolak resin or poly (p-vinyl phenol), is used, and the resinous principle 
of a photoresist constituent has maintained the etching resistance of a resin by the dry etching 
resistance of this ring. However, the resin which has a ring has a very strong optical absorption to 
light with a wavelength of 220nm or less. Therefore, since a great portion of exposure light is 
absorbed on a resist front face and exposure light does not penetrate to a substrate, detailed resist 
pattern formation is not made. For this reason, a resin is conventionally inapplicable to the photo 
lithography using short wavelength light 220nm or less as it is. Therefore, it has etching resistance, 
excluding a ring and is anxious for a transparent resin material to the wavelength of 220nm or less. 
ArF excimer laser light (193nm) receiving — transparency — having — in addition - and as a high 
molecular compound with dry etching resistance Copolymer [Takechi et al. with the adamanthyl 
methacrylate unit which is an alicycle group macromolecule, Journal OBU photopolymer -, - science 
-, and - technology (Journal of Photopolymer Science and Technology), Copolymer [R. with five 
volumes (No. 3), and 439 pages - 446 pages (1992) and an isobornyl methacrylate unit D. allenes (R. ( 
D.Allen), Journal of Photopolymer Science and Technology (Journal of Photopolymer Sciennce and 
Technology), Eight volumes (No. 4), 623 pages - 636 pages (1995), and nine volumes (No. 3), 
465page-474page(1996)], or copolymer [Shida et al. with a menthyl methacrylate unit, Journal of 
Photopolymer Science and Technology (Journal of Photopolymer Sciennce and Technology), nine 
volumes (No. 3), 457page-464page(1996)], etc. are proposed. And in such a resin, an operation of 
the acid generated by exposure decomposes and the methacrylate ester which has an acidolysis 
nature machine (protective group) like t-butyl or a tetrahydropyranyl group is used as a comonomer 
which may discover the dissolution-rate difference over the developer in exposure order. And 
dissolution contrast becomes large and the formation of a detailed pattern of it is attained, so that the 
dissolution-rate difference over the developer of the exposure section and the unexposed section is 
large. 

[0004] However, lysis inhibition ability is low (the dissolution-rate difference in exposure order is ), 
and, as for t-butyl and the tetrahydropyranyl group which are used for the former acidolysis nature 
machine, the adhesion to a substrate has a low fault. 

[0005] For this reason, in the chemistry amplification type photoresist constituent used for the 
lithography using light 220nm or less, the transparency over light 220nm or less is high, and it is 
anxious for a new photoresist material which has a protective group with the large solubility ( 
difference before and behind exposure, and improved highly [ etching resistance ]. 
[0006] this invention was made in view of the above-mentioned situation, maintains transparency, 
dry etching resistance, and substrate adhesion in exposure light 220nm or less and the chemistry 
amplification type photoresist constituent especially used for the lithography using 180nm or more 
exposure light 220nm or less, and aims at offering the chemistry amplification type photoresist 
constituent which was further excellent in the solubility over resolution and a developer. 
[0007] 

[Means for Solving the Problem] The aforementioned purpose is attained by the following meanses. 
[0008] That is, this invention is a chemistry amplification type photoresist constituent characterized 
by expressing with the following general formula (1) the acidolysis nature machine disassembled by 
operation of the acid in the aforementioned resin structure in the chemistry amplification type 
photoresist constituent containing the resin with which an acidolysis nature machine decomposes by 
operation of an acid at least, and the solubility to alkali solution increases, and the photo-oxide 
generating agent which generates an acid by exposure. [0009] 
[Formula 4] 



ch. 



-U-OR 2 
U (1) 



k in onm 
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(- in an upper formula, the divalent hydrocarbon group of the carbon numbers 6-10 in which Rl has 
a cyclic-hydrocarbon machine, and R2 express a hydrogen atom, the alkyl group of carbon numbers 
1-4, or an acyl group It is the resin which proposes) and by which the aforementioned resinous 
principle is expressed with the following general formula (2), [0010] 



[Formula 5] 

R 5 R 3 « 



>*t*— 

J A CBa <j> 

R 4 -COOH i^-COoi-R'-OR 3 R* 



(2) 



Qn an upper formula, R3, R5, and R7 express a hydrogen atom or a methyl group, and the divalent 
hydrocarbon group of the carbon numbers 7-13 in which R4 and R6 have an owner bridge cyclic- 
hydrocarbon machine, and R8 express a hydrogen atom or the hydrocarbon group of carbon numbers 
1-10.) In 0-ly, 0.1-lz express [ x+y+z=l and x ] 0-0.9, and the weight average molecular weight ot a 
polymer is 1000-500000. 

The aforementioned resinous principle is the resin expressed with the following general formula (3), 
[001 1] 

[Formula 6] u 

o k , , Ah 

r m CHa-i-R-OR 
CH3 



(3) 



(In an upper formula, R9, and Rl 1 and R12 express a hydrogen atom or a methyl group and R10 
expresses the owner bridge cyclic-hydrocarbon machine of carbon numbers 7-10) In 0.1-lm, 0.1-ln 
express [ k+m+n=l and k ] 0-0.9. Moreover, the weight average molecular weight of a polymer is 

l\ 0 tacludescirying out 0.2-30 weight section content of the 70 - 98.8 weight section and the photo- 
oxide generating agent for the aforementioned resinous principle. 

TOO 121 Moreover, this invention applies the aforementioned photoresist constituent on a processed 
substrate, exposes it with light with a wavelength of 1 89nm - 220nm after prebaking after it 
subsequently performs BEKU, it is developed, it proposes the pattern formation method 
characterized by forming a resist pattern, and includes that the aforementioned exposure light is ArF 
excimer laser light. 

[Embodiments of the Invention] Hereafter, this invention is further explained to a detail. The resin 
bv which the acidolysis nature machine disassembled by operation of an acid is expressed with the 
following general formula (1) is used for the chemistry amplification type photoresist constituent of 
this invention. 
[0014] 
[Formula 7] 

CH 3 

-A-r'-ob ! . 

u (1) 
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It sets at an upper ceremony and is Rl. Although it is the divalent hydrocarbon group of the carbon 
numbers 6-10 which have a cyclic-hydrocarbon machine, specifically, a cyclohexane diyl machine, a 
methylcyclohexane diyl machine, the l-isopropyI-4-methylcyclohexane -4, 7-diyl machine, a 
norbornane diyl machine, etc. are mentioned. 

[0015] R2 Although it is a hydrogen atom and the alkyl group of carbon numbers 1-4, specifically, a 
methyl group, an ethyl group, n-propyl group, an isopropyl machine, n-butyl, an isobutyl machine, a 
tert-butyl, etc. are mentioned. Or an acetyl group, a propionyl machine, a butyryl machine, etc. are 
mentioned to an acyl group concrete target. 

[0016] Although the resin expressed with a general formula (2) or a general formula (3) is mentioned 
as a concrete example of the resin which has the acidolysis nature machine shown by the general 
formula (1), it is not limited only to these. 
[0017] 
[Formula 8] 

R* R S R 7 



c=o o=o c=o 

6 <!) ch 3 i 

i-COOH i-COO^-R-OR* 



CH 3 



(2) 



It sets at an upper ceremony and is R3, R5, and R7. A hydrogen atom or a methyl group is expressed. 
Moreover, R4 and R6 Although the divalent hydrocarbon group of the carbon numbers 7-13 which 
have an owner bridge cyclic-hydrocarbon machine is expressed, specifically Tricyclo [5. as shown in 
Table 1 2 .1. 02, 6] desyl methylene group, tricyclo [-- 5.2.1.02 and 6] ~ a Deccan diyl machine and 
an adamantane diyl machine — a norbornane diyl machine, a methyl norbornane diyl machine, an 
ISOBORUNANJIRU machine, and tetracyclo [-- 4. - 4.0.12, 5.17, and 10] - a dodecane diyl 
machine and methyl tetracyclo [— 4. — 4.0.12, 5.17, and 10], although a dodecane diyl machine etc. 
is mentioned It is not limited only to these. 

[0018] R8 although a hydrogen atom and the carbon hydrogen machine of carbon numbers 1-10 are 
expressed — concrete - a methyl group, an ethyl group, n-propyl group, an isopropyl machine, n- 
butyl, an isobutyl machine, t-butyl, a cyclohexyl machine, a dimethyl cyclohexyl machine, and 
tricyclo [— 5.2.1.02 and 6] — although a deca nil machine, an adamanthyl machine, a norbomyl 
group, an isobornyl machine, etc. are mentioned, it is not limited only to these In 0-1 y, 0.1-1 z 
express [ x+y+z=l and x ] 0-0.9. Moreover, the weight average molecular weight of a polymer is 
1000-500000. 
[0019] 
[Table 1] 
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[0020] 
[Formula 9] 

R ? R" r 

V £=o c=o c=o 

? i . . OH 

r 10 ch 3 -c-R-° r 

CH 3 

(3) 

In an upper formula, R9, and Rl 1 and R12 express a hydrogen atom or a methyl group. RIO 
[ moreover, ] — the owner bridge cyclic-hydrocarbon machine of carbon numbers 7-10 — concrete — 
tricyclo [-- 5. — although 2.1.02, 6] decyl group, an adamanthyl machine, a norbornyl group, an 
isobornyl machine, etc. are mentioned, it is not limited only to these In 0.1 - lm, 0.1 -In express 
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[ k+m+n=l and k ] 0-0.9. Moreover, the weight average molecular weight of a polymer is 1000- 
500000. 

[0021] 400nm or less of photo-oxide generating agents which are the component of the 
photopolymer constituent of this invention is the photo-oxide generating agent which generates an 
acid by irradiation of the light of the range of 180nm - 220nm preferably — desirable — in addition — 
and mixture with the high molecular compound in this invention shown previously etc. may fully 
dissolve in an organic solvent, and by the producing-film methods, such as a spin coat, as long as a 
uniform application film can be formed, what photo-oxide generating agent is sufficient as the 
solution Moreover, even if independent, you may mix and use two or more sorts. 
[0022] As an example of an usable photo-oxide generating agent, for example 43 journal OBU JI 
organic chemistry (Journal of the Organic Chemistry), No. 15, J.V. Crivello's and others (J. 
V.Crivello) triphenylsulfonium salt derivative indicated by 3055 pages - 3058 pages (1978), and 
other onium salts (for example, sulfonium salt — ) represented by it Compounds, such as an iodonium 
salt, phosphonium salt, diazonium salt, and an ammonium salt 2 and 6-dinitro benzyl ester [O. 
Nalamasu et al. (O.Nalamasu), SPIE proceeding, 1262 volumes, 32page(1990)], There is sulfo 
SAKUSHIN imide indicated in the 1, 2, and 3 -TORI (methane sulfonyloxy) benzene [Takumi Ueno 
et al., proceeding OBU and PMF89, K6dansha, and 413-424 page (1990)] common 5-No. 134416 
public presentation patent official report. 

[0023] In the photoresist constituent of this invention, although it is used even when a photo-oxide ( 
generating agent is independent, you may mix and use two or more sorts, all the constituent 100 
weight sections in which the content of a photo-oxide generating agent contains itself - receiving — 
usually - 0.2 - 30 weight section - it is 1 - 15 weight section preferably The sensitivity of this 
invention falls [ this content ] remarkably under in the 0.5 weight section, and formation of a pattern 
is difficult. Moreover, if 30 weight sections are exceeded, formation of a uniform application film 
will become difficult and problems, such as becoming easy to generate a residue (scum), will arise 
after development further, moreover, all the constituent 100 weight sections in which the content of a 
high molecular compound contains itself - receiving - usually - the 70 - 99.8 weight section — it is 
85 - 99 weight section preferably As long as a thing desirable as a solvent used in this invention is 
the organic solvent in which the component which consists of a high molecular compound and a 
photo-oxide generating agent can fully dissolve, and the solution can form a uniform application film 
by methods, such as the spin coat method, what solvent is sufficient as it. Moreover, even if 
independent, you may mix and use two or more sorts. Specifically n-propyl alcohol, isopropyl 
alcohol, n-butyl alcohol, tert-butyl alcohol, methyl-cellosolve acetate, ethylcellosolve acetate, 
Propylene-glycol monoethyl ether acetate, a methyl lactate, An ethyl lactate, acetic-acid 2-methoxy 
butyl, acetic-acid 2-ethoxy ethyl, a pyruvic-acid methyl, Pyruvic-acid ethyl, 3-methoxy methyl 
propionate, 3-methoxy ethyl propionate, N-methyl-2-pyrrolidinone, a cyclohexanone, a ( 
cyclopentanone, A cyclohexanol, a methyl ethyl ketone, 1, 4-dioxane, an ethylene glycol 
monomethyl ether, Although ethylene-glycol-monomethyl-ether acetate, ethylene glycol monoethyl 
ether, an ethylene glycol monochrome isopropyl ether, the diethylene-glycol monomethyl ether, a 
diethylene-glycol wood ether, etc. are mentioned Of course, it is not limited only to these. 
[0024] Moreover, although the "fundamental'* constituents of the photoresist constituent of this 
invention are the above-mentioned photo-oxide generating agent, a resin, and a solvent, they may 
add other components, such as a lysis inhibition agent, a surfactant, coloring matter, a stabilizer, an 
application nature improvement agent, and a color, if needed. 

[0025] The resin which has the acidolysis nature machine of this invention as an example shows was 
excellent in the lysis inhibition ability to an alkaline-water solution, and checked that substrate 
adhesion was also good. When the photoresist constituent containing the resin which furthermore has 
the acidolysis nature machine of invention was used, it checked that the detailed pattern of the shape 
of a good rectangle was formed by high sensitivity in the resolving experiment which made the ArF 
excimer laser exposure light, for example. 

[0026] That is, the photoresist constituent in this invention can use far ultraviolet rays 220nm or less 
as a photoresist for detailed pattern formation in the lithography made into exposure light. 
[0027] 

[Example] Next, although an example explains this invention to a detail further, this invention is not 
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restricted at all by these examples. 

(Synthetic example 1) 2-acetoxy-p-menthonaphtene-8-oar. [0028] 
[Formula 10] 




20ml of sulfuric acids is added to 100ml round bottom flask 40%, and it cools at 0 degree C. 
DihydroKARUBE all (Aldrici Chemical Company, Inc.. (U. S.A) part number 21842-1) lOg is 
added there, and it is made to react for 2 hours. Then, filled 100ml of iced water with mixture, it was 
made to neutralize by the sodium hydroxide, and 9g of 2 and 8-dihydroxy-p-menthonaphtenes was 
obtained by rinsing the white sedimentation which deposited a ** exception. Next, 2 and 8- 
dihydroxy-p-menthonaphtene 50g is dissolved in pyridine 76ml, and it cools at 0 degree C. And 
38ml of acetic anhydrides is dropped and it is made to react at a room temperature further for 17 
hours. 400ml of iced water was filled with mixture, and the organic layer was extracted by ether 
300ml, and was washed in order of 0.5-N hydrochloric acid, saturation brine, 3% sodium- 
hydrogencarbonate solution, and saturation brine. It is an ether layer MgS04 It dries and the ether is 
distilled off. 43 .4g of specified substance was obtained by furthermore carrying out vacuum 
distillation (boiling point : 1 08- 1 09 degree C/0.5mmHg). 

[0029] IR(cm-l): 3450 (nuOH), 2880, 2920, 2980 (nuCH), 1720 (nuC=0), 1250 (nuC-O) 
(Synthetic example 2) 

2-methoxy-p-menthonaphtene-8-oar. [0030] 
[Formula 11] 



Acetic-acid alpha-TERUPINERU 20g and dryness THF50ml are added to 200ml 4 mouth flask, and 
it cools at 0 degree C. After carrying out argon substitution of the atmosphere, 55ml of 1M borane- 
THF complex salt THF solutions is dropped. It stirs at a room temperature after 1-hour stirring by 0 
degree C for further 1 hour. It cools at 0 degree C after that, 8ml of water is dropped, and 18ml of 
3MNaOH solution and 30%H2 02 12ml are dropped at a pan below 20 degrees C. After stirring at a 
room temperature after that for 1.5 hours, a water layer is saturated with NaCl and it dilutes with 
ether 100ml. Saturation brine and water wash an ether layer and it is MgS04. 20g of 2-hydroxy-8- 
acetoxy-p-menthonaphtenes was obtained by distilling off dryness and the ether. Next, 2-hydroxy-8- 
acetoxy-p-menthonaphtene 17g and 45ml of methyl iodides are dissolved in acetonitrile 60ml, 23. 3g 
of silver oxides is added there, and it is made to flow back for 13 hours. 4.5g of 2-methoxy-8- 
acetoxy-p-menthonaphtenes was obtained by carrying out sedimentation a ** exception after 
radiationnal cooling, and carrying out column separation of the residue. Next, the 2-methoxy-8- 
acetoxy-p-menthonaphtene 4.5 is dissolved in ethanol 20ml 95%, 1.95g of potassium hydroxides is 
added there, and it is made to flow back for 1.5 hours. It dilutes with 150ml of water after 
radiationnal cooling, and extracts by ether 100ml. 2.75g of specified substance was obtained by 
saturation brine and water washing an ether layer and distilling off dryness and the ether by MgS04. 
[0031] IR(cm-l): 3450 (nuOH), 2880, 2920, 2980 (nuCH), 1098 (nuC-O-C) 

(Synthetic example 3) Composition of the methacrylate ester (however, R13 tricyclo [5. 2.1. 02, 6] 
Deccan -4, 8-diyl machine) of the following structure. [0032] 
[Formula 12] 




CH 3 



CH 2 =C 



i 



o 



<^- R ^COOH 
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a calcium chloride dry pipe, an isobaric dropping funnel, and 4 mouth flask for 500ml with a 
thermometer — tricyclo [— 5. — 2.1.02, 6] Deccan -4, and 8-dimethanol (Aldrici Chemical Company 
and Inc. (U. S.A)) After considering as the uniform solution after stirring which taught part number 
B4.590-950g (0.25 mols), dryness pyridine 25.76g (0.25 mols), and dryness tetrahydrofuran 300ml, 
it cooled in the iced water bath. It is chlorination methacryloyl (slowly from [ Tokyo Formation the 
solution which dissolved 26.53g (0.25 mols) in dryness tetrahydrofuran 100ml ] a dropping funnel 
dropping under.), stirring this solution violently with a Teflon bar. Stirring, it is during an iced water 
bath and was made to react at a room temperature succeedingly after a dropping end for 10 hours for 
1 hour. After [ according to ** ] and filtrate were collected for sedimentation, and the solvent was 
distilled off under reduced pressure. This solution was washed after dissolving a residue in 500ml of 
methylene chlorides in order of 0.5-N hydrochloric acid, saturation brine, 3% sodium- 
hydrogencarbonate water, and saturation brine. A methylene-chloride layer is filtered after 
dehydration processing with magnesium sulfate, carrying out separation refining of the residue 
which removed the solvent and was obtained using the evaporator with a silica gel column — tricyclo 
[of a viscous liquid — 5. — 2.1.02, 6] Deccan -4, and 29.6g of 8-dimethanol monochrome 
methacrylate were obtained (44% of yield) Next, JIKUROMU acid pyridinium 24.9g (66.2mmol) 
and 40ml of N.N-dimethylformamide were taught to the calcium chloride dry pipe, the isobaric 
dropping funnel, and 4 mouth flask for 100ml with a thermometer. Tricyclo [5. after considering as 
the uniform solution after stirring The solution which dissolved 2.1.02, 6] Deccan -4, and 8- 
dimethanol monochrome methacrylate 5g (18.9mmol) in 10ml of N.N-dimethylformamide was 
dropped. It was made to react at a room temperature after a dropping end for 10 hours. The reaction 
solution was diluted with 500ml of water, and the organic layer was extracted by diethylether 
(150mlx3). The ether layer was filtered after dehydration processing with magnesium sulfate. 2.12g 
of specified substance was obtained by carrying out separation refining of the residue which 
removed the solvent and was obtained using the evaporator with a silica gel column (a viscous 
liquid, 40% of yield). 

[0033] IR measured Shimadzu IR-470 type and 1 H-NMR using the Bruker AMX-400 type analysis 
apparatus. 

[0034] Elemental-analysis value (% of the weight) 
C: 69.4(69.0) 
H: 8.3( 8.0) 

However, the numeric value in a parenthesis expresses the calculated value of C16H2204 
(MW=278.3474). 

[0035] IR(cm-l): 2400-3350 (nuOH), 2950 (nuCH), 1696 (nuOO), 1626 (nuOC), 1 166 (nuC-O) 

1 H-NMR(CDC13, internal-standard matterrtetramethylsilane) ppm: 0.95-2.74 (m, 14H), 1.95 (s, 

3H), 3.88-4.17 (m, 2H), 5.55 (d, J= 1.5Hz, 1H), 6.1 (s, 1H), 9.58-10.8 (br s, 1H) 

(Synthetic example 4) Composition of the aery late ester (however, R14 tricyclo [5. 2.1. 02, 6] 

Deccan -4, 8-diyl machine) of the following structure. [0036] 

[Formula 13] 
H 



iBt-R^OOH 

Like the synthetic example 1, it replaced with chlorination methacryloyl and compounded using the 
chlorination acryloyl (a viscous liquid, 20% of yield). 
[0037] Elemental-analysis value (% of the weight) 
C: 68.6(68.2) 
H: 8.0( 7.6) 

However, the numeric value in a parenthesis expresses the calculated value of C15H20O4 
(MW=264.3206). 

[0038] IR(cm-l): 2400-3350 (nuOH), 2950 (nuCH), 1700 (nuC=0), 1630 (nuC=C), 1168 (nuC-O) 
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1 H-NMR(CDC13, internal-standard mattentetramethylsilane) ppm: 0.95-2.74 (m, 14H), 3.88-4.17 
(m, 2H), 5.6-6.4 (m, 3H), 9.58-10.8 (br s, 1H) 

(Synthetic example 5) Methacrylate ester of the following structure. [0039] 



200ml4 ** mouth frass cohnii 8-t-BUCfflTOKISHI carbonyl tetracyclo [4. 4.0.12, 5.1.7, 10]-3- 
dodecen lOg, and dryness THF25ml are added, and it cools at 0 degree C. After carrying out argon 
substitution of the atmosphere, 20ml of 1M borane-THF complex salt THF solutions is dropped. It 
stirs at a room temperature after 1-hour stirring by 0 degree C for further 1 hour. It cools at 0 degree 
C after that, 3ml of water is dropped, and 6.6ml of 3MNaOH solution and 30%H2 02 4.3ml are 
dropped at a pan below 20 degrees C. After stirring at a room temperature after that for 1 .5 hours, a 
water layer is saturated with NaCl and it dilutes with ether 100ml. an ether layer — saturation brine 
and water - washing - MgS04 distilling off dryness and the ether - hydroxy-8-t-BUCHITOKISHI 
carbonyl tetracyclo [— 4. — 4. — 0.12, 5.1.7, and 10] dodecane lOg were obtained (94% of yield) 
Next, hydroxy-8-t-BUCHITOKISHI carbonyl tetracyclo [4. 4.0.12, 5.1.7, and 10] dodecane 7.7g 
(0.0276 mols) and pyridine 2.19g (0.0276 mols) are dissolved in dryness THF40ml. What dissolved 
289g (0.0276 mols) of methacrylic acid chlorides in THFlOml is dropped after cooling at 0 degree C. 
One evening is made to react at a room temperature further after 1-hour stirring. The pyridine 
hydrochloride which deposited is carried out a ** exception, filtrate is diluted with 100ml of 
methylene chlorides after concentration, and it washes 5% in order of hydrochloric-acid and 3%Na2 
C03 and saturation brine, and is MgS04. It dries, distilling off a methylene chloride and carrying 
out column separation (a hexane / vinegar ECHI =10/1) — t-butoxy KARUBONIRUTE truck cyclo 
[— 4. — 4. — 0.12, 5.1.7, and 4.5g of 10] dodecanyl methacrylate were obtained (47% of yield) Next, 
methacrylate 3g obtained by the above-mentioned method is dissolved in toluene 20ml. Ten drops of 
trifluoromethane sulfonic acids are added there, and it stirs at a room temperature for 5 hours. 
Saturation brine washes a toluene layer and it is 3%NaC03. It extracts. A water layer is made acid 
with a hydrochloric acid 5%, the saturation brine and water which extract an organic layer with the 
ether wash, and it is MgS04. Dryness. 1.68g of specified substance was obtained by carrying out 
column refining (a hexane / vinegar ECHI =1/1) (a viscous liquid, 67% of yield). 
[0040] 1 H-NMR(CDC13, internal-standard matterrtetramethylsilane) ppm: 1.1-1.9 (9H, m), 2.1-2.7 
(6H, m), 4.98 (1H, s), 5.52 (1H, s), 6.05 (1H, s), 10.5-12.4 (1H and br.) s): IR (cm-1) 2800-3400 
(nuOH), 3048, 2960 (nuCH), 1710, 1700 (nuC=0), 1632 (nuC=C), 1170 (nuC-O) 
(Synthetic example 6) Methacrylate ester of the following structure. [0041] 
[Formula 15] 



the synthetic example 5 — the same — however, 8-t-BUCHITOKISHI carbonyl tetracyclo [— 4. — 
4.0.12, 5.17, and 10]-3-dodecen - replacing with - 8-methyl-8-t-BUCfflTOKISHI carbonyl 
tetracyclo [— 4. — it compounded using 4.0.12, 5.17, and 10]-3-dodecen (a viscous liquid, 50% of 
yield) 

[0042] IR (cm-1) 2800-3400 (nuOH), 3048, 2960 (nuCH), 1710, 1700 (nuC=0), 1632 (nuC=C), 
1170 (nuC-O) 

(Synthetic example 7) Methacrylate ester of the following structure. [0043] 
[Formula 16] 





9H, 
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the synthetic example 5 - the same - however, 8-t-BUCHITOKISHI carbonyl tetracyclo [-- 4. - it 
replaced with 4.0.12, 5.17, and 10]-3-dodecen, and compounded using norbornene carboxylic-acid t- 
butyl ester 

[0044] IR (cm-1) 2400-3600 (nuOH), 2960, 2880 (nuCH), 1704 (nuC=0), 1628 (nuC=C), 1 168 
(nuC-O) 

1 H-NMR(CDC13, internal-standard matter:tetramethylsilane) ppm: 5.53 (1H) 1.25-2.05 (6H), 1.92 
(3H), 2.3-2.85 (3H), 4.69-4.74 (1H), 6.06 (1H) 

(Synthetic example 8) Composition of the methacrylate ester (however, R15 tricyclo [5. 2.1. 02, 6] 
Deccan -4, 8-diyl machine) of the following structure. [0045] 
[Formula 17] 



Vinyl monomer 4.1 lg and 12.4g of trifluoroacetic-acid anhydrides obtained in the synthetic example 
3 are dissolved in toluene 10ml, and it cools at 0 degree C. Alcoholic 2.75g obtained in the synthetic 
example 2 is dropped there, and it is made to react for further 1 hour. Reaction mixture is diluted 
with ether 50ml, an ether layer is washed in order of sodium-hydroxide solution and water 5%, and it 
is MgS04. Dryness. 1.5g of specified substance was obtained by carrying out column refining (a 
viscous liquid, 20% of yield). 

[0046] 1 H-NMR (CDC13.) Internal-standard matter : Tetramethylsilane ppm:0.98 (d, 3H), 1-2.6 (m, 
22H), and 1.38- 1.45 (6H) and 1.95 (s, 3H) - 3.9- 4.05 (m, 2H), 5.55 (s, 1H), and 6.1(s, 1H):IR (cm- 
1) 2820, 2872, 2952 (nuCH), 1720 (nuC=0), 1634 (nuC=C), and 1166 (nuC-O) 
(Synthetic example 9) Composition of the methacrylate ester (however, R16 tricyclo [5. 2.1. 02, 6] 
Deccan -4, 8-diyl machine) of the following structure. [0047] 



It compounded using the alcohol which replaced with the alcohol obtained in the synthetic example 
2 like the synthetic example 8, and was obtained in the synthetic example 1 (a viscous liquid, 48% of 
yield). 

[0048] 1 H-NMR (CDC13.) Internal-standard matter : Tetramethylsilane ppm:0.9 (d, 3H), 1-1.19 (m, 
3H), 1.36-2.65 (m, 19H), 1.39-1.42 (6H), 1.95 (s, 3H), 2.06 (s, 3H), 3.89-4.02 (m, 2H), 4.4- 4.5 (m, 
1H), 5.55 (s, 1H), and 6.1(s, 1H):IR (cm-1) 2880, 2950 (nuCH), 1720 (nuC=0), 1634 (nuC=C), and 
1166 (nuC-O) 

(Synthetic example 10) Methacrylate ester of the following structure. [0049] 
[Formula 19] 






II 
o 
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2-acetoxy-p-menthonaphtene-8-all 16g and pyridine 6.5g obtained in the synthetic example 1 are 
dissolved in dryness THF80ml, and it ice-cools. What dissolved 8.58g of methacrylic acid chlorides 
in Dryness THF is dropped there. It is made to react at a room temperature after that for 10 hours. 
The pyridine hydrochloride which deposited is carried out a ** exception, and filtrate is condensed. 
The residue was diluted with ether 100ml and this solution was washed in order of 0.5-N 
hydrochloric acid, saturation brine, 3% sodium-hydrogencarbonate water, and saturation brine. An 
ether layer is filtered after dehydration processing with magnesium sulfate. The solvent was removed 
using the evaporator and lOg of specified substance was obtained by refining a residue with a silica 
gel column (distillate solvent : a hexane / ethyl-acetate = 3/1) (a viscous liquid, 47% of yield) 
[0050] IR 2880, 2950 (nuCH), 1722 (nuC=0), 1632 (nuC=C), and 1 165 (nuC-O) (cm-1) 
(Synthetic example 1 1) Acrylate ester of the following structure (however, R17 tricyclo [5. 2.1 . 02, 
6] Deccan -4, 8-diyl machine) 
[0051] 

[Formula 20] 
CHi=C 

c=o 

O CHj 
CH 2 -R~COOC— £Y-CBb 

°* OCCH3 



It compounded using the vinyl monomer which replaced with the vinyl monomer obtained in the 
synthetic example 3 like the synthetic example 9, and was obtained in the synthetic example 4 (a 
viscous liquid, 40% of yield). 

[0052] IR 2880, 2952 (nuCH), 1718 (nuC=0), 1630 (nuC=C), and 1 164 (nuC-O) (cm-1) 
(Synthetic example 12) Methacrylate ester of the following structure. [0053] 
[Formula 21] 




OCCHj 
O 

It compounded using the vinyl monomer which replaced with the vinyl monomer obtained in the 
synthetic example 3 like the synthetic example 9, and was obtained in the synthetic example 5 (a 
viscous liquid, 50% of yield). 

[0054] IR 2880, 2952 (nuCH), 1718 (nuC=0), 1634 (nuC=C), 1242, and 1 162 (nuC-O) (cm-1) 
(Synthetic example 13) Methacrylate ester of the following structure (however, R18 tricyclo [5. 2.1. 
02, 6] Deccan -4, 8-diyl machine) 
[0055] 

[Formula 22] 



k in onrr> 
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CH 3 
CH 2 =C 

c=o 

I 

o 

CH 2 -R-COOC(CH 3 )3 

It replaced with the alcohol obtained in the synthetic example 2 like the synthetic example 8, and 
compounded using t-butyl alcohol (47% of yield). 

[0056] 1 H-NMR (CDC13.) internal-standard matter: --.tetramethylsilane ppm"0.95-2.8 (m, 14H), 
1.43 (s, 9H) and 1.95 (s, 3H), and 3.9- 4.07 (m, 2H), 5.55 (s, 1H), and 6.1(s, 1H):IR (cm-1) 2950, 
2880 (nuCH), 1716 (nuC=0), 1630 (nuC-O), and 1 152 (nuC-O) 
(Synthetic example 14) Methacrylate ester of the following structure. [0057] 
[Formula 23] 

c=o 
I 

o 

033 OH 

Methacrylate ester 5g obtained in the synthetic example 10 is dissolved in methanol 30ml 80%, and 
it is made to react at 40 degrees C for 1 hour in addition to [ 1.22g of potassium carbonate ] there. 
Reaction mixture was diluted with ether 50ml, and was washed in order of saturation brine and 
water. An ether layer is filtered after dehydration processing with magnesium sulfate. The solvent 
was removed using the evaporator and lg of specified substance was obtained by refining a residue 
with a silica gel column (distillate solvent : a hexane / ethyl-acetate = 1/1) (a viscous liquid, 23% of 
yield). 

[0058] IR (cm-1) 3100-3600 (nuOH), 2870, 2948 (nuCH), 1715 (nuC=0), 1630 (nuOC), 1 166 
(nuC-O) 

(Synthetic example 15) The resin of the following structure (however, R19 and R20 tricyclo [5. 2.1. 

02, 6] Deccan -4, 8-diyl machine) 

[0059] 

[Formula 24] 

CH 3 CH 3 

A ? 

^Hj-R-COOH CH 2 -R 2 ^COOC(CH 3 )3 

Vinyl monomer 8.88g obtained in the synthetic example 3 and vinyl monomer 7.1 lg obtained in the 
synthetic example 13 are dissolved in dryness tetrahydrofuran 100ml among 200ml eggplant flask 
which attached the reflux pipe with a calcium chloride pipe, azobisuisobutironitoriru658mg 
(40mmol, 1-1) is added there, and it stirs at 60-65 degrees C. It cools radiationally 2 hours after, and 
ligroin 800ml is filled with reaction mixture, and precipitation which deposited is carried out a ** 
exception. 9.96g of specified substance was obtained by performing reprecipitation refining further 
once again (62% of yield). 

[0060] Molecular weight: MW=29200, MW/MN=2.21 (polystyrene conversion) 
(Example 1) Composition of the copolymer (setting to a general formula (2) Rl a 
methylcyclohexane diyl machine and R2 an acetyl group, R3, R 5 a methyl group, R4, R 6 tricyclo 
[5. 2.1. 02, 6] a desyl methylene group and z O) of the vinyl monomer obtained in the synthetic 
example 3, and the vinyl monomer obtained in the synthetic example 9. [0061] 
[Formula 25] 
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Vinyl monomer 4.42g obtained in the synthetic example 3 and vinyl monomer 5.02g obtained in the 
synthetic example 9 are dissolved in dryness tetrahydrofuran 50ml among 100ml eggplant flask 
which attached the reflux pipe with a calcium chloride pipe, azobisuisobutironitoriru4 1 Omg 
(50mmol, 1-1) is added there, and it stirs at 60-65 degrees C. It cools radiationally 2 hours after, and 
hgroin 500ml is filled with reaction mixture, and precipitation which deposited is carried out a ** 
exception. 4.7g of specified substance was obtained by performing reprecipitation refining further 
once again (50% of yield). Moreover, copolymerization ratio at this time It was 6:4 from the 
integration ratio of 1 H-NMR (x= 0.6, y= 0.4). 

[0062] Molecular weight: MW=25400, MW/MN=2.15 (polystyrene conversion) 

(Examples 2 and 3) The polymerization of the preparation ratio of the vinyl monomer obtained in the 

synthetic example 3 and the vinyl monomer obtained in the synthetic example 9 was replaced with 

and carried out like the example 1. The copolymerization ratio (x/y) of the obtained polymer and 

weight average molecular weight (MW) are shown in the following table 2. [0063] 

[Table 2] *" 





ffc&*ifc 


x/y 


mm^tm (uvn 




0. 2/0. 8 


0. 2 1/0. 7 9 


2 7 0 0 0 




0. 8/0. 2 


0. 8/0. 2 


2 8 2 0 0 



(Examples 4 and 5) The polymerization of the amount (concentration) of azobisuisobutironitoriru 
was replaced with and carried out like the example 1. The copolymerization ratio (k/m) of a polymer 

and weight average molecular weight (MW) are shown in following Table 3 
[0064] 

[Table 3] 





a i BNisar 


x/y 


mm^m^m (mw) 




lOmmol'l" 1 


0. 59/0. 41 


8 6 0 0 0 


$mm5 


gomrnol*!" 1 


0. 6/0. 4 


3 5 0 0 



(Example 6) Composition of the copolymer (setting to a general formula (2) Rl a 
methylcyclohexane diyl machine and R2 a methyl group, R3, R 5 a methyl group, R4, R 6 tricyclo 
[5. 2.1 . 02, 6] a desyl methylene group and z O) of the vinyl monomer obtained in the synthetic 
example 3, and the vinyl monomer obtained in the synthetic example 8. [0065] 
[Formula 26] 
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CHj CHj 

(CH 2 -C^r- 

C=0 G=0 



i 4 



6 6 CHj 

A-COOH A-COOC— ()— CHj 

CHj 



OCHj 



The polymerization was carried out using the vinyl monomer which replaced with the vinyl 
monomer obtained in the synthetic example 9 like the example 1, and was obtained m the synthetic 
example 8 The copolymerization ratio of the obtained polymer was 6:4 (x- 0.6, y= 0.4). 
r00661 Molecular weight: MW=24600, MW/MN=2.32 (polystyrene conversion) 
(Example 7) The vinyl monomer obtained in the synthetic example 3, the vinyl monomer obtained m 
me synthetic example 9, and tricyclo [5. 2.1.02, 3 yuan copolymer with 6] desyl methactylate 
(setting to one set (2)) Rl A methylcyclohexane diyl machine and R2 An acetyl group, R3, R5, and 
R9 A methyl group, R4, and R6 Tricyclo [5. 2.1.02, 6] desyl methylene group, and R8 Tricyclo [5. 
2.1.02, composition of 6] decyl group. [0067] 
[Formula 27] 

CHj Y 11 * / L\ 

A--OOOH ^Oi-0-CH,\2X> 

CHj \>CCHj 

A reflux pipe with a calcium chloride pipe. Vinyl monomer 1 .8g obtained in the synthetic example 3 
among attached 100ml eggplant flask, vinyl monomer 1.84g obtained in the synthetic example 9 i md 
tricyclo [5 2 1 02 and 6] desyl methacrylate (Hitachi Chemical Co., Ltd. goods number FA- 513 M) 
0 57g are dissolved in dryness tetrahydrofuran 26ml, azobisuisobutiromtorirvi214mg (50mmol 1-1) 
is added there, and it stirs at 60-65 degrees C. It cools radiationally 2 hours after, and hgroin 300ml 
is filled with reaction mixture, and precipitation which deposited is earned out a ** exception 2 4g 
of specified substance was obtained by performing reprecipitation refining further once again (57 /o 
of yield). Moreover, copolymerization ratio at this time It was 5:3:2 from the integration ratio of 1 
H-NMR(x=0.5,y=0.3,z=0.2). 

[0068] Molecular weight: MW=23200, MW/MN=2.37 (polystyrene conversion) 
(Example 8) Composition of the copolymer (12 setting to a general formula (2) Rl a 
methylcyclohexane diyl machine and R2 an acetyl group, R3, R 5 a methyl group, R4 R 6 tetracyclo 
T4 4 0 five 17 10] a dodecane diyl machine and z O) of the vinyl monomer obtained m the 
synthetic example 5, and the vinyl monomer obtained in the synthetic example 12. [0069] 
[Formula 28] 

CHj CHj 



c=o 0=0 



OCCHj 

II J 
o 



Vinyl monomer 4.3g obtained in the synthetic example 5 and vinyl monomer 4.8g obtained m the 
synthetic example 12 are dissolved in dryness tetrahydrofuran 50ml among 100ml eggplant flask 
which attached the reflux pipe with a calcium chloride pipe, azobisuisobutiromtonru410mg 
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(SOmmol, 1-1) is added there, and it stirs at 60-65 degrees C. It cools radiationally 2 hours after, and 
ligroin 500ml is filled with reaction mixture, and precipitation which deposited is carried out a ** 
exception. 4.19g of specified substance was obtained by performing reprecipitation refining further 
once again (46% of yield). Moreover, copolymerization ratio at this time It was 6:4 from the 
integration ratio of 1 H-NMR (x= 0.6, y= 0.4). 

[0070] Molecular weight: MW=21200, MW/MN=2.27 (polystyrene conversion) 
(Example 9) The copolymer of the vinyl monomer obtained in the synthetic example 6, and the vinyl 
monomer obtained in the synthetic example 12 (setting to a general formula (2)) Rl a 
methylcyclohexane diyl machine and R2 - an acetyl group, R3, and R5 A methyl group and R4 
methyl tetracyclo [-- 4. - 4.0.12, 5.17, and 10] - a dodecane diyl machine and R6 tetracyclo [- 4. - 
4.0.12,5.17, and 1 0] - a dodecane diyl machine and z — composition of O [007 1 ] 
[Formula 29] 



The polymerization was carried out using the vinyl monomer which replaced with the vinyl 
monomer obtained in the synthetic example 5 like the example 8, and was obtained in the synthetic 
example 6. The copolymerization ratio of the obtained polymer was 6:4 (x= 0.6, y= 0.4). 
[0072] Molecular weight: MW=22600, MW/MN=2.3 (polystyrene conversion) 
(Example 10) Composition of the copolymer (it sets to a general formula (3) and, for an acetyl 
group, R9, and Rl 1 and R12, a methyl group and R13 are [ Rl / a methylcyclohexane diyl machine 
and R2 ] a tricyclo decyl group) of tricyclo desyl methacrylate, the vinyl monomer obtained in the 
synthetic example 10, and a methacrylic acid. [0073] 
[Formula 30] 



The inside of 100ml eggplant flask which attached the reflux pipe with a calcium chloride pipe, and 
tricyclo [5. 2.1.02, 6] desyl methacrylate (Hitachi Chemical Co., Ltd. goods number FA- 513 M) 5g, 
vinyl monomer 3.85g obtained in the synthetic example 10, and 0.78g of methacrylic acids are 
dissolved in dryness tetrahydrofuran 50ml, wAIBN410mg (50mmol, 1-1) is added there, and it stirs 
at 60-65 degrees C. It cools radiationally 2 hours after, and ligroin 500ml is filled with reaction 
mixture, and precipitation which deposited is carried out a ** exception. 5.2g of specified substance 
was obtained by performing reprecipitation refining further once again (54% of yield). Moreover, 
copolymerization ratio at this time It was 5:3:2 from the integration ratio of 1 H-NMR (k= 0.6 m= 
0.5, n- 0.2). 

[0074] Molecular weight: MW=23400, MW/MN=2.16 (polystyrene conversion) 

(Example 1 1) Composition of the copolymer (it sets to a general formula (3) and, for a hydrogen 

atom, R9, and Rl 1 and R12, a methyl group and R10 are [ Rl / a methylcyclohexane diyl machine 

and R2 ] a tricyclo decyl group) of tricyclo desyl methacrylate, the vinyl monomer obtained in the 

synthetic example 14, and a methacrylic acid. [0075] 

[Formula 31] 




ft 
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The polymerization was carried out using the vinyl monomer which replaced with the vinyl 
monomer obtained in the synthetic example 1 0 like the example 1 0, and was obtained in the 
synthetic example 14. The copolymerization ratio of the obtained polymer was 5:3:2 (k= 0.6, m- 

0.5, n= 0.2). , . x 

[0076] Molecular weight: MW=21600, MW/MN=2.25 (polystyrene conversion) 

(Example 12) 2g of resins obtained in the example 1 was dissolved in diethylene-glycol wood-ether 

lOg and it filtered using the 0.2 more-micrometer Teflon filter. Next, on the 3 inch silicon substrate, 

the spin coat application was carried out, for 90 degrees C and 60 seconds, baking was performed on 

the hot plate and the thin film of 0.7 micrometers of thickness was formed. The dissolution rate to 

2.38% tetramethylammonium hydroxide (TMAH) solution of the obtained film was measured. The 

result is shown in Table 4. Similarly, it measured also about the resin obtained in the example 6. In 

addition, the result of the resin obtained in the synthetic example 15 as an example of comparison is 

also shown. 

[0077] 

[Table 4] 





*g#?5£3E (wm/s e c) 




2. 10X10" 3 




3. 6 8X1 (T* 


5 


4. 3 2X10'* 



Compared with the resin which has t-butyl for which the resin which has the acidolysis nature 
machine of this invention has been used conventionally from the above-mentioned result, as for tiie 
dissolution rate, it was late that the rate of the unit which Jias an acidolysis nature machine was also 
the same (y= 0 4), and having the outstanding lysis inhibition ability was shown. 
(Example 13) 2g of resins obtained in the example 1 was dissolved in diethylene-glycol wood-ether 
10b and it filtered using the 0.2 more-micrometer Teflon filter. Next, on the 3 inch silicon substrate, 
the spin coat application was carried out, for 90 degrees C and 60 seconds, baking was performed on 
the hot plate and the thin film of 0.7 micrometers of thickness was formed. The DEM451 reactive- 
ion-etching (RIE) equipment made from Japanese ** Anelva is used for the obtained film, and it is 
CF4 The etch rate to gas was measured (etching condition-ower=100W, pressure =5Pa, quantity-of- 
gas-flow =30sccm). The result is shown in Table 5. Similarly, the etch rate was measured also about 
the resin obtained in the example 8 and the example 10. In addition, the result of the poly (methyl 
methacrylate) application film which are poly (vinyl phenol) currently used as an example of 
comparison as a base resin of a novolak resist (PFI[ by Sumitomo Chemical Co., Ltd. ]-15A) and a 
KrF resist and the resin which does not have an owner bridge cyclic-hydrocarbon machine in the 
molecular structure is also shown. In addition, the etch rate was standardized to the novolak resist. 
[0078] 
[Table 5] 
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The resin used by this invention from the above-mentioned result is CF4. The etch rate to gas was 
slow and excelling in dry etching resistance was shown. 

(Example 14) The resist which consists of the following composition was prepared 
[0079] (a) resin (example 1): - 2g (b) photo-oxide generating agent (triphenylsulfonium triflateV - 
0 02g(c) propylene-glycol-monomethyl-ether acetate: - the 10.5g above-mentioned mixture was 
filtered using the 0.2-micrometer Teflon filter, and the resist was prepared The spin coat application 
of the above-mentioned resist was carried out on the 3 inch quartz substrate, and the thin film of 1 
micrometer of thickness was formed. [ 90 degrees C ] [ for 1 minute ] [ on the hot plate 1 The 
wavelength dependency of the permeability of the obtained film was measured using the 
spectrophotometer for ultraviolet and visible region. 193. The permeability in 4 nm is shown in 
Table 6. Similarly, it measured also about the resin obtained in the example 8 and the example 10. 

[Table 6] 
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From the above-mentioned result, the photoresist constituent of this invention checked that 
transparency sufficient as a monolayer resist was shown. 

(Example 15) The wafer which formed membranes on Si substrate at 0.5-micrometer ** was put into 
the stuck type exposure experimental aircraft enough purged with nitrogen using the resist shown in 
the example 14. The mask which drew the pattern with chromium on the quartz board was stuck on 
the resist film, and ArF excimer laser light was irradiated through the mask. After that, for 90 
degrees C and 60 seconds, and development by dip coating was performed for 60 seconds in TMAH 
solution 23 degrees C of 1.19% of solution temperature, and pure water rinse processing was 
immediately performed for 60 seconds continuously, respectively. [ on the hot plate 1 Consequently 
dissolution removal only of the exposure portion of a resist film was carried out at the developer and 
the pattern of a positive type was obtained. Consequently, dissolution removal only of the exposure 
portion of a resist film was carried out at the developer, and the pattern of a positive type was 
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obtained. Moreover, although the pattern resolved*with the scanning electron microscope (SEM, the 
Hitachi make, SE-4100) was observed, phenomena, such as pattern peeling, were not seen. The 
result of sensitivity and resolution is shown in Table 7. 
[0081] 
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The above result showed that the photoresist constituent of this invention had the outstanding 
resolving property. Moreover, since there were no phenomena, such as pattern peeling, the thing 
excellent also in substrate adhesion to be has been checked. 

[0082] . • • *u 

[Effect of the Invention] The chemistry amplification type photoresist constituent containing the 
resin which has the acidolysis nature machine of this invention is the the best for the photoresist 
which has high transparency to a far-ultraviolet field 220nm or less, is excellent in lysis inhibition 
ability and etching resistance, and makes exposure light far ultraviolet rays, especially an ArF 
excimer laser so that clearly from having explained above. Detailed pattern formation required for 
semiconductor device manufacture by furthermore using the photoresist constituent of this invention 
is possible. 



[Translation done.] 
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[ftll] 

HO— t 

^ OCH3 



14 




2 0 0ml 40P^^X3fCftKa-^-;i/tf^;i/2 0 g 
tfifilTHF 5 0m 1 SMOtC^tSo 
7;l/=f>««Lfc», 1M*7>-THF«ITHF» 
S5 5ml^T-r^o OTCTlRFRHf^afc, 
S£ll5rail#"r*. ^O&O'CtC^U *8ml$ 
SSTU *5i:3MNaOH*»*18mK 30%H 
2 O2 12ml*2 0t:KTT»TT§. f^i^T 

1. 5mmmwi>fz'&. Nac 1 u x- 

riHOOml T#3R-r^ 0 x-- r^H^ffiftl^*, 
*Tife»U MgS0 4 X-rJ^gSt^u 
tT2-fc:KD4 1 '>-8-7irh*v-p-^>^>$ 

2 0gf^ o *C2-tFD^y-8-7i!h*y-p 
-y<>3>>l 7 shB^it^^)U4 5 m 1 £7~fehxH 
U^6 0mll:»)!?U *uC8ftfi2 3. 3g£Jn 
X., 1 3^P B 1SSt^i±^o tUfrflfc. ifc»£*SiJU J3& 
**7A»«t5Ci:T2- / h*->- 8 -Tir h*~> 
-p-*>^>£4. 5g»fc 0 &IC2-* h*~>-8 
-7iz h^v- p - >^>4. 5 £9 5%X^y— ;U 
2 0mll:g»U feilMftAU^l. 95g$ 
iDTL, 1. 5WpWa«S-fr* 0 ME *150mlT 
l&IRU X-fiHOOmlTjflffio X— r;Wi£«ftftl 

*TifeitU MgSOiTKi, X— rJU&m 
^^^^§^2. 7 5gSfc, 

[0031] IR (cm" 1 ) : 3 4 5 0 (v OH) , 2 
880, 2920, 2980 (vCH), 1098 ( v 
C-O-C) 

(£j£#I3) TfB«ig<£>*5^ U ix- hxXr^ (ffl 
U R'MihUv^D [5. 2. 1. O 2 ' 6 ] ^*>- 
4, 8-S>>f;H» <7>^& 

[0 0 3 2] 

[ft 1 2 ] 

CH, 
CH 2 =C 

i 

<bl 2 -R— COOH 

00mlffl4OP77XnC, h'Jy^D [5. 2. 
1. 0 2 ' 6 ] ^*>-4, 8->?^^y-;U (Aldrici 



Chemical Company, Inc. (U.S. A), I!d d dS^B4. 5 9 
0-9) 50g (0. 25mol) , SJgtT U v>2 

5. 76g (0. 25mol) % ttfife^- h^fc KP77 
>3 0 0mlStta^\ * 

HW^^'Jp^f^ (JtnatoK OK) 2 

6. 53g (0. 25mol) SftfltT- h^fc KP77 
>1 0 Om 1 izmBLfcmWi&rfiTa— h^^t$o< 0 

i, at«**«e>»ffiTT»jK*«*bfc. ssswt^ 

fl/>5 0 0mll:»m £<D»»£0. 

&?)tti$iWifc<Db*)Zs!7U [5. 2. 1. O 2 - 6 ] ^ 

20 1\ SESSTP- K 10 0mlffl4OP7 

^X3lC, y^PAStfUyX^2 4. 9g (6 6. 
2mmo 1 ) > N, N-y7fWA7^ F40ml 

[5. 2. 1. O 2 ' 6 ] <r*>-4, 8-^^^y-;y 
*:J*9 9*} V~ h 5 g (18. 9mmo 1 ) £N, N 
-y/f;i/*M7$ Fl 0ml t-»»bfc»«*}i!IT 

$t£*5 0 Om 1 T#5RU '**»*>?X^X— 
taiULfc (1 5 Om 1 X 3) o X-^;yg^gt^T^ 
30 ^fy^ATJK*^a», iHiSlxfc. X/«l/-^-$ffl 

T»«»«-r«Cli:^ctOB»**2. 12g»fc(«i 
ttSWfr. iR^4 0 %) o 

[0033] i wtmmmvm i r-4 7 oi, i h- 

NMR«^;U*-ttAMX-4 0 OS^gf^ffl^ 

[0034] 7c*»wffl (mm%) 

C : 6 9.4(6 9.0) 
H : 8. 3 ( 8.0) 
40 fiU JSfflrt<D»ffiteCi6 H22 04 (MW=2 7 8. 3 
4 7 4) <0fUMH&art\ 

[0035] IR (cm' 1 ) : 2400 — 3350 (v 
OH) % 2950 (v CH) , 1696 (vC = Ol , 
1626 (v C = C) , 1166 (vC-O) 
1 H — NMR (CDC 1 3 , ft&WLmmm : Th?*^ 
;i/f>^ » ppm: 0. 95 — 2. 74 (m, 14 
H) , 1. 95 (s, 3H) , 3. 88 — 4. 17 
(m, 2H) , 5. 55 (d, J = l. 5Hz, 1 
H) , 6. 1 (s, 1 H) % 9. 58—10. 8 (b r 
50 s, 1H) 
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C&]s£094) Ttmm<DT2V hxxfil/ (flU 
R'MihU^D [5. 2. 1. O 2 ' 6 ] f*>-4, 

[0 0 3 6] 
Mfc 1 3 ] 

H 

I 

c=o 

^Hj-R^OOH 

^iS«itH*l:, flU *ft^^*UD-f;n:fti 

iR^2 0 %) o 
[0 0 3 7] 7C*»«f« (S»%) 
C : 6 8.6 (6 8.2) 
H : 8.0(7.6) 

ffiU S3lIlrt<B»ffittCis H20 O4 (MW=2 6 4. 3 

206) <Dmwm*m?o 

[0038] IR (cm" 1 ) : 2 4 0 0-3 3 5 0 (v 
OH) , 2 9 5 0 (vCH) , 1 7 0 0 (vC = 0) , 
1630 (v C = C) , 1168 ( v C-O) 
'H-NMR (CDC 1 3 , rt«W»«I:rh7^ 
)lz/7» ppm:0. 95 — 2. 74 (m, 14 
H) , 3. 88 — 4. 17 (m, 2 H) , 5. 6 — 6. 
4(m, 3H) , 9. 58-10. 8 (br s, 1 
H) 

[0 0 3 9] 
Mbl 4] 

CH 2 =C 

<!:=o 



16 



COOH 



200ml - t -^h^->^;|/7^ 

— )V7-h7zsi?U [4. 4. 0. I 2 - 5 . 1. 7 - 10 ] - 
3-Hft>l 0 giSiTHF2 5ml ^M^0X:\Z 

THFilTHFM2 0miaTn o OttlB 

ra«*f«, ifiT'$f,(:iBtPW^ 0 one 

#£PU *3ml*SSTU $ef:3MNaOH*i§S 
6. 6mK 30%H 2 0 2 4. 3m 1 ^2 OtOTT 
rST-T^o 5P#HJf#L£:^ NaC 

i TTkHSfiasib, i-f;noomi-e#iin. x 

— -r-^B^rfigfa^*, *T'gfc*£U MgS0 4 

^h*istt)Vfc-)V'rh7z/9u [4. 4. 0. 1 
2 - 5 . 1. 7 -'° ] K^*>1 Og^ff; 4 



10 



20 



30 



%) o ^Kh KP + y- 8 - t --JTh^zsftJUtf-Jl, 
Th^zsZu [4. 4. 0. I 2 - 5 . 1. 710 ] 
>7. 7g (0. 0 2 7 6mol) ttf»Jy>2. 19 
g (0. 0276mol) *ftiTHF4 0 m 1 

(0. 0 2 7 6mol) ^THF 1 0m 1 iCgjSlfcfe 

ffiit/f U>10 0mlTf|?L, 5%ffi»* 3%Na 
2 COj , fiaftftffi*®)ETiife»L, MgS04 Tftefll 

itxf = io/i) nc^Tt-^h^y*;^^ 

^h^v^D [4. 4. 0. l 2 ' 5 . 1. 7 -'° ] K^A 
-W^^UU-hS4. 5gfffc (JR?4 7%) 0 # 
lZ±tttiik*vmfz*&!7V l/-h3 g£Hl/X>2 0m 

ft*K*Tifei£U 3%NaCOs Tttfflf^o *S£5 

*T«c»b, Mgso4 jj^Amm ("\ 

*1t>/Btu:^== 1/1) t§C<i:TB65«J^l. 68 
g»& (tttt*#, «^6 7%) o 

[0 0 4 0] 'H-NMR (CDC 1 3 > rtffl$g*P#J 
W : "rV^ ^^)Vzy^» p pm : 1. 1 — 1. 9 (9 
H, m) , 2. 1 — 2. 7 (6H, m) , 4. 9 8 (1 
H, s) , 5. 5 2 (1 H, s) > 6. 0 5 ( 1 H, 
s) , 10. 5-12. 4 (1H, br s) : I R 

(cnr 1 ) 2800 — 3400 (vOH) % 3 0 4 8, 
2960 (vCH), 1710, 1700 (vC = 
O) . 1632 (v C = C) , 1170 (vC-O) 

(-&««6) TI2^igO^^^'Jl/-hXX^;U 

[0 0 4 1] 

lit 1 5 ] 



COOH 



40 ^/£0J5£[pM£K:, {IL8-t-^h^yM*-JI/ 
^h^S^O [4. 4. 0. I 2 ' 5 . I 710 ] -3-K 
T-t>\ZftjLT8 8 - t b^>#;i/# 
x;l/^ h ^~>^ d [4. 4. 0. I 2 - 5 . I 7 - 10 ] - 3 

%) o 

[0042] IR (cm"" ) 2800-3400 (vO 
H), 3048, 2960 (i/CH) , 1710, 17 
00 (vC=0), 1632 (vC = C) , 1170 

(v C-O) 

50 TBi»©^**iJl/-hxXf^ 
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18 



[0 0 4 3] 
Utl 6] 



COOH 

fh7v^n [4. 4. 0. I 2 - 5 . I 7 - 10 ] - 3-K 

[0 0 4 4] IR (cm" 1 ) 2 4 0 0-3 6 0 0 (vO 
H)> 2960, 2880 (vCH) , 1704 (vC 
= 0), 1628 (vC = C) , 1168 (vC-O) 
1 H — NMR (CDC 1 3 , ftmmmWM : "rY'y^ 
ppm: 1. 25 — 2. 05 (6H) % 1. 
92 (3H) , 2. 3 — 2. 85 (3H) , 4. 69- 
4. 74 (1H), 5. 53 ( 1 H) , 6. 06 (1 
H) 

U R'Mih'J^P [5. 2. 1. O 2 * 6 ] y"tf>- 
4, 8-V-()m) <D&& 
[0 0 4 5] 

Mfci 7] 

CH 2 =C 



OCH 3 

-a ^c^j 3 tf x;p^e y v— 4 . n g t hvyji* 

P»BftizK«!Jl2. 4gSHI/X>10mli:SiU 

7 5g«Tl, a&fclRFMS**^. JE^SS^* 
*X-f;i/5 0mlTfl!l, X-^;WiS:5%#BMt 

«. #5A««-r*il£TBtt«*l. 5g»ft («Stt 
iR^2 0%) o 

[0 0 4 6] 1 H-NMR (CDC 1 3 , rtg&B*P«J 
S : ^^Jlisyy) ppm:0. 98 (d, 3 

H), 1 — 2. 6 (m, 22 H), 1. 38 — 1. 45 

(6H) , 1. 95 (s, 3H) , 3. 9-4. 05 

(m, 2H), 5. 5 5 (s, 1H), 6. 1 (s, 1 
H) : IR (cm"' ) 2820, 2872, 2952 

(vCH) , 1720 (vC = 0), 1634 (vC = 
C) , 116 6 ( v C-O) 

C&*£0d9) TEAKS©*** u u-hxxf;i/ m 

U R'M^'Jy^P [5. 2. 1. O 2 - 6 ] 5^*>- 
4, 8-^ Jim) <Dt*f$L 



10 



[0 0 4 7] 
Hfcl 8] 



GHj=C 

c=o 

CH2-R—COOC ( /—CH3 

o 

(tttt«#, «^4 8%) o 

[0 0 4 8] 'H-NMR (CDCh . rtS8W» 
If : fh7^^y7» ppm:0. 9 (d, 3 
H), 1 — 1. 19 (m, 3H) , 1. 36-2. 65 

(m, 19H) , 1 . 3 9-1. 4 2 (6H) , 1 . 9 
5 (s, 3H) , 2. 06 (s, 3H) , 3. 89 — 
4. 0 2 (m, 2H) , 4. 4-4. 5 (m, 1 H) , 
20 5. 5 5 (s, 1H), 6. 1 (s, 1H) :IR (c 
m" 1 ) 2880, 2950 (vCH), 1720 (vC 
= 0), 1634 (vC = C) , 1166 ( v C-O) 

(^flEWlO) TfE*jffi<£;***Ul/-hXX5^ 

[0 0 4 9] 

Mb 1 9 ] 

CH 3 

c=o 

i 

30 _ 

OOCH3 

3 ' 




HT»ifc2 -7-fe h*'>-p -*>*>- 8 
-;H6gttfU^>6. 5g«THF80mlC 
mmis. fctfrt&o J £Z.\z*?2V)lWtt?n ] ) K8. 5 
8 g*ft«THFfC»flPLfct)(0*aST*rS, ^CO^ 
Stl O0m£JE£i±-5o fflfJLfce'Jy>I8I4a 
S»JU ffi^^SSI-r^c »S*x-<r;n 0 0m 1 t# 
40 1RU 0. 5Nifi&, figfP^ift*, 3%^ 

i1fl»«6l0g»ft (tttt*#. 4K*4 7*) 
[0050] IR (cm-') 2880, 2950 (vC 
H) , 1 7 2 2 (v C = 0) , 1632 (vC = C) , 
116 5 (v C-O) 

1) TEJgiS<Z>7*>J U-hxxfiP ({a 
50 U R 17 teHJ~>*a [5. 2. 1. O 2 - 6 ] ^*>- 
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4, s-smjus) 

[0 0 5 1] 
lit 2 0] 

H 

CH 2 =C 

CH2-R-COOC- 



20 




OCCH3 



frofc (tttt*#, iR*4 0%) o 

[0052] IR (cm-') 2880, 2952 (i/C 
H) . 17 18 (v C = 0) . 1630 (1/ C = C) , 
116 4 (v C-O) 

(^££01112) Tie^igwy U l/-hXXf^ 
[0 0 5 3] 
Ut2 1] 

CH 2 =C 

^ \>CCH 3 

o 

[0054] IR (cm- 1 ) 2880, 2952 (vC 
H) , 1718 (v C = 0) , 1634 (v C = C) , 
1242, 1162 ( v C-O) 

(^£09 13) TK#lifi<Z>>i**U U-hxXfJl/ (fi 
Is. R ,8 Hh»Jy^D [5. 2. 1. O 2 ' 6 ] 

4, 8-^-r;u») 

[0 0 5 5] 
[it 2 2 ] 

CH 3 

CH 2 =C 
I 

c=o 
I 

o 

CH 2 -R-COOC(CHj)3 

4 7%) o 

[0 0 5 6] 'H-NMR (CDCls , ftffij 
M : 5 s - h^^^;i/i>^» ppmj 0. 95 — 2. 8 




(m, 14H) , 1. 4 3 (s, 9H) , 1. 9 5 
(s, 3H) , 3. 9 — 4. 07 (m, 2 H) , 5. 5 
5 (s, 1H) , 6. 1 (s, 1H) : IR (cm"' ) 
2 9 5 0, 2 8 8 0 (vCH) , 1716 (vC = 

0) , 1630 (vC-O), 1152 (vC-O) 

(6iS«i4) TEilo^^j?yi/-hxxf* 

[0 0 5 7] 
Mb 2 3] 

10 CH^C 

^ OH 

&j&mi or#^^^^ui/-hxxf^5 g^s o% 
^*y-;P3 0mii:*iu fui:Ki*u^L 

X-^;U5 0 m 1 TffHftU figftJ^tfi*, *<Z>JIHTiJfci* 
20 L^co X-r^iSWT^J/^ATR^ift, * 
® 0 X/«l/-^*ffl^TSiSiil, M^y'J^J 

y;i/*^A (gttjjgiS : >/»ix?;i/= 1/ 

1) T^S^uttlWMlgffc (tttttttt. JR 
$23%) o 

[0058] IR (cm' 1 ) 3100 — 3600 (vO 
H), 2870, 2948 (vCH) , 1715 (vC 
= 0), 1630 (vC = C) , 1166 (v C-O) 

(Gtitmis) Tvmmvwm (fit, r 19 , R 20 ^h 

•J^D [5. 2. 1. O 2 ' 6 ] x#>-4, 8-vM 

30 ;i/S) 

[0 0 5 9] 
Mb 2 4] 

CH 3 CH 3 

c 



i '0.4 

I 

o 



<!si 2 -R-COOH CH 2 -R 2 ^COOC(CH 3 ) 3 



mt*)Vi'OA^^mm i g*ttmz2 oomi 

40 7X3^ ^J3TWct # x;^/7-8. 88g£ 
^Ml3Wck-Jl/^y7-7. llg^ifh 
7tKD77>10 0mllli»U f CCAIBN6 
5 8m g (4 Ommo 1 • l" 1 ) £Jjn*_, 6 0-6 5t 

5— *Btt««eff3e:t^«tOBW«*9. 96gH 

(JRsp6 2%) o 
[0 0 6 0] »fi:MW=2 9 2 0 0, MW/MN = 

2.21 (tfvx^uymw) 
so (Slfififcli) ^^3T^^n^hfx:;uqEy 
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m^x-m^ntz^-^j ■?-<D#m'&ft (-&:£ 

(2) IC&HT* R 1 ifi^J-^y^U^-^y^ )V 
R 2 #7-tr?;i/». R 3 , R 5 R 4 , 

R s A<hU-/^D [5. 2. 1. 0'- 6 ] t^M^U- 
>S. z#0) 

[0 0 6 1] 

Hb2 5] 

CH, CH, 

c=o 

O CHj 

A^-cooi- , 

^ OCCH 3 
4 



I 

? 

R-COOH 



10 




tKP77>50mlMl, fCl:AIBN4 10 
mg (5 Ommo 1 • l" 1 ) SJnA. 6 0-6 5t:Tjf 

$50%) o &tz* Z<Dt^<D&m&lt!tZ 'H-NMR 
Ol»tt?!)^6 : 4T*^fc (x = 0. 6, y = 0. 
4) o 

[0 0 6 2] »?i : MW=2 5 4 0 0, MW/MN = 
2. 15 (*'JXfl/>iS) 

(x/y) , fcJttfMTOSHF* (MW) *jktg>* 

[0 0 6 3] 
[*2] 







x/y 


fflSWrSH^S (MW) 


usees 2 


0. 2/0. 8 


0. 2 1/0. 7 9 


2 7 0 0 0 




0. 8/0. 2 


0. 8/0. 2 


2 8 2 0 0 



mmm4, 5) *j6«itra«t. alaibnci 

t^rtfc (k/m) . fi«¥*S#T* (MW) S^f. 



[0 0 6 4] 
[*3] 





A I BNSSS 


x/y 


MAWSft^m (MW) 


^36 W 4 


lOamol-r 1 


0. 5 9/0. 4 1 


8 6 0 0 0 




Qtonnol-l" 1 


- 0. 6/0. 4 


3 5 0 0 



(2) fC*3^T, R 1 *fi^Jl^^a^\^>^>fJl 
R 3 , R 5 R 4 , R 

2. 1. 0 2 ' 6 ] 7 f v;U^^U> 40 



as. r 2 tfit^jut* 

6 *^'Jy?P [5. 



[0 0 6 5] 
Mt2 6] 

CH 3 



CH 3 



^T=0 



t-COOH 



A— cock!: 

CHj 



CHj 



OCHj 



50 



fee t#e>nfca-&^o*a-&jt«6 : 4tfcof: (x = 

0. 6, y = 0. 4) o 

[0 0 6 6] »fi:MW=2 4 6 0 0, MW/MN = 
2.3 2 (*UXfl/>«» 

^jQT^^n^tr-ji/^y -r-ch hu^d [5. 2. 

1. O 2 - 6 ] y"->JU^^i7VU-ht(D37i^m^ 

(— s£ (2) iciis^T, r 1 tfi*?-)Vzsi?u'\tt>z? 
-r;i/», r 2 ffi7tt)vm* r 3 , r 5 , r 9 ^y^;u 

R 4 , R 6 #MJ->*D [5. 2. 1. O 2 - 6 ] 5 s 
->;Uy^I/>», R 8 ^h'Jy^P [5. 2. 1. 0 

2 - 6 ] ^->;uS) cowrie 

[0 0 6 7] 
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24 



Ut2 7] 



CH, CHj 
C=0 C=0 

o 



CH, 

c=o 

4 



R-COOH 



O CH 3 O 

CH, V»rm, 



*fcrt*->* £Stt€raBMr*ttttfc 100mltX7 10 

7^3t, 3 x-it/fc e - jut y v- 1 . 8gt^ 
B£^J9Tf§fet'r:;i,ty v- l . 8 4 g <t h U ->i? n 

[5. 2. l. O 2 - 6 ] ^-✓JU^^^'J U-h (Blfrffc 
S (ft) ffiS#^FA-5 13M) 0. 5 7g$g)|T 
h7hKD77>2 6mll:i§iU ^CiCA I BN 2 
1 4mg (5 Ommo 1 • 1"' ) £iD;L. 6 0~6 5"C 

300ml «fmbfca:^€issij-r «. seict 

(iR^5 7%) . C<D<i:£CD*fi-£J£te 'H-N 20 

MR©«#J£)5>S> 5 : 3 : 2T»^fc (x = 0. 5, y 

CH, CH, 

-^-^ — («*-H- 

c=o c=o 



OCCH 3 

A 

= 0. 3, z = 0. 2) . 
[0 0 6 8] ^fl:MW=2 3 2 0 0, MW/MN = 
2.3 7 WUXfl^>H) 

wi 2 Tit bn^e-ji/^y v-co^m^ (— aes: 

(2) fcfcHT, R 1 * y^DAW>y<JI/ 
R^Zir^S, R 3 , R 5 ifi*7)vm* R 4 , 
R 6 ifi^rYzrisZu [4. 4. 0. 1 2 > 5 . I 7 - 10 ] K 
y"*>i?-Oim, zHfiO) <D&f& 

[0 0 6 9] 

Mfc2 8] 



CH 3 



773*. ^J5T^fce-J^yv-4. 3 g <h^& 
f&Ml 2T#fctf-;i/^yT— 4. 8g$«fh7l: 
FD77>5 0mUlMl, f ^l:AI BN4 1 0m 
g ( 5 0 mm o 1 • 1 1 ) £SnA> 6 0 — 65 tTlff 
-T^o 2^M«4J[?&L, Kfcm&yo*V?n^ >5 0 0 



30 



o 

[0 0 7 0] : MW= 2 1 2 0 0, MW/MN = 

2.2 7 (^UX^U>^ff) 

(*JS^J9) 6 Ti ^nfc t y v - 

(2) tc*5i/iT, r 1 3W^5 L ;P5/^P'\*-y->s?-f;i/ 
S, R 2 ^Tir^;i/». R 3 , R 5 ffl^jvm. R 4 ^ 
^^■^h^v^D [4. 4. 0. I 2 - 5 . I 7 - 10 ] K 



$46%) o dOt^O^S'&Jttt 



©S(4Mt*6 6 
4) o 



4T*?fc (x = 0 . 6, 



CH 3 



H-NMR 
y = 0. 



40 
CH 3 



1 2. 5 ^ 7, 10 

[0 0 7 1] 
[{t2 9] 



, R 6 ^fh7y^D [4. 4. 0. 



CHj 



—Q-CH, 



CH, 



OCCH, 
ft 



Ktt*T^j£^TWck\^;^y-7-£;BV>TS£L 50 0. 6, y = 0. 4) . 
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[0 0 7 2] ft^fi : MW=2 2 6 0 0, MW/MN = 
2. 3 (*UXfl/>»» 
(HiS09lO) MJ pf y;M^ ^ U I/- h 

m i o t»& e - j^e /^-t*??*) jvmv&m^w 

(— iKit (3) C^I/iT, R 1 ^^^JU>-^D^\^1t> 
^-f;i/», R 2 #7tW«, R 9 , R n , R 12 ifi^J- 

[0 0 7 3] 
[ft 3 0] 

bca* 
o 

^X=34>, HJ'^P [5. 2. 1. 0 2 » 6 ] 5^>;M 
^'Jl/-h (04« (#) 
M) 5g, ^Wl0T»fctr;Ry7-3. 85 
g, **9V)VHLQ. 78g*ft«fh7kHP77> 
5 0mn;S»L, fuCwAIBN4 10mg (5 0 
mmo 1 • l" 1 ) £JD*. % 6 0-6 5tT«^f5, 2 
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